INTRODUCTION
One of the fundamental assumptions in plate tectonics is that lithospheric plates behave rigidly, except along their boundaries. As most global dynamic and kinematic tectonic models are formulated on the basis of this assumption, it is of obvious importance to characterize and understand those areas in which plates are deforming internally. The rigid plate hypothesis is most notably violated in the Central Indian Basin in an area, shown in Figure 1 , which is bounded on the west by the Chagos-Laccadive Ridge and on the east by the Sunda Arc, and extends southward beyond the distal edges of the Bengal and Nicobar Fans. Intraplate deformation consists of approximately E-W trending topographic undulations with spacings in the range 100-300 km and amplitudes of 1-3 km [Weissel et al., 1980] . Prominent geoid anomalies with amplitudes of approximately 2 m and flee-air gravity anomalies with magnitudes ranging from 30 to 80 mGal correlate with the basement deformation [-Weissel et al., 1980] . On the basis of an unconformity in a sedimentary section of the Bengal Fan, Weissel et al. [1980] suggested that deformation commenced in the late Miocene, approximately coincident with the Himalayan orogeny. The age of oceanic lithosphere at the onset of deformation was in the approximate range 40-70 Ma. On the basis of relative plate motion analyses, Wiens et al. [1985] suggested that this area is a diffuse boundary between the Indo-Arabian and Australian plates. In this study, we investigate the regular development of intraplate structure in the Central Indian Basin through models in which deformation arises due to flexural buckling and the hydrodynamic growth of instabilities, with emphasis on the latter. Details of these models are based on two aspects of the intraplate deformation that were not considered in previous studies. (1) The magnitude of the stress required for elastic buckling in combination with the high degree of intraplate seismicity and pervasive near-surface faulting observed in the Central Indian Basin provide compelling evidence that deformation throughout the lithosphere in this area occurs nonelastically. We therefore model the lithosphere using viscous and plastic rheologies. In these models we take into account the effect of cooling of the oceanic lithosphere with age in determining its rheological structure. (2) The flexural models described previously as well as that examined in this study contain thin plate approximations in which shear stresses due to vertical loading are assumed to be insignificant in magnitude in comparison to bending stresses. As a consequence these models treat only the antisymmetric (folding) mode of deformation. In the hydrodynamic flow formulation the effects of shear stresses are incorporated, and as a result, a range of deformational styles, including flexure, are possible. We compare the flexural and hydrodynamic flow models in order to assess the conditions under which thin plate approximations can be reasonably invoked in models of large-scale lithospheric compression.
MODELS Viscous Flexure
A thin plate approach is employed to evaluate the dominant wavelength and growth rate for buckling of a viscous layer. In order to approximate the temperature dependence of flow in the weak lower lithosphere, the layer is underlain by a fluid substrate in which viscosity decreases exponentially with depth. As is illustrated in Figure 2 
The dominant wavelength of viscous flexural buckling occurs at the wave number at which q7 is a maximum.
Hydrodynamic Flow
In this formulation the "strong layer" of the lithosphere consists of two layers, each of uniform strength. As is shown in Figure 2 , the top and bottom layers correspond, respectively, to the crust and that part of the underlying mantle which is capable of supporting appreciable deviatoric stresses. As both In determining the perturbing flow beneath the layer, the thermal structure of the oceanic lithosphere due to cooling with age is considered. The effective viscosity in the substrate The parameter S = (Pl --Po)gh/z controls the relative contribution of the buoyancy force due to topographic variations to the stress required to deform the strong layer at a prescribed strain rate. The parameter • = (/h, which controls the viscous dissipation in the substrate, is the ratio of the decay depth of the substrate viscosity to the strong layer thickness. The parameter R = z•/z 2 is the ratio of crustal to mantle layer strength. Both a strong layer of uniform strength (R = 1) and a mantle layer which is stronger than the overlying crustal layer are considered. that deformation will actually be observed. The development of unstable deformation requires that the product of the rate of shortening and the time over which shortening has occurred is sufficient to produce structures of a discernible magnitude. Figure 6 illustrates the styles of deformation at the dominant wavelengths for the growth rate spectra in Figure 3b . These diagrams were constructed by calculating the perturbing flow at points on an initially rectangular grid and connecting the tips of the instantaneous velocity vectors. The fields shown were plotted for arbitrary strain rate and initial perturbation amplitudes and do not include the flow due to the basic state of compression.
RESULTS

Comparison of Models
Equation (14) shows that the absolute amplitude of interface deformation is proportional to the growth rate, the mean kd/h=S 7 S = i {) Xd/h=3 0 S=10
• sEro•g layer From Figure 5 and the observed range of wavelengths we can place broad estimates on the level of stress in the Indian plate during the early stages of intraplate deformation. Table 1  lists Observations of the spatial distribution of crustal thickness in the Central Indian Basin will permit better constraints on the strength of the lithosphere. 
CONCLUSIONS
We consider flexural buckling and the hydrodynamic growth of small-amplitude instabilities as mechanisms for compressional intraplate deformation of oceanic lithosphere. In both models the lithosphere is treated as a strong layer overlying a half space in which strength decreases exponen-layer occurs in the antisymmetric mode by flexural folding. This model is applicable for deformation in the limit of a strong layer, or equivalently, a large wavelength to layer thickness ratio (2d/h •> 10). In the hydrodynamic flow model a range of deformational styles are possible. In the viscous case, deformation of the layer in a strong lithosphere occurs by flexural folding at a wavelength which agrees with that predicted from flexural buckling theory. In a lithosphere of intermediate strength, deformation of the layer is characterized by folding accompanied by periodic layer thickening. In a weak lithosphere the layer deforms by inverse boudinage in the symmetric or pinch-and-swell mode. If the layer has a plastic rheology, the style of deformation is independent of the yield stress; deformation in all cases occurs by inverse boudinage. The characteristics of both flexural and nonflexural folding are generally consistent with the observed seismicity in the Central Indian Basin and with results from experimental rock deformation studies. Inverse boudinage of either a viscous or plastic layer requires a layer thickness greater than 50 km, which is in excess of that suggested by observations and experiments.
If sediments were present at the onset of intraplate deformation, then the layer strength required to explain the dominant wavelength is almost a factor of three less than if the area was initially sediment-free. For a range of plausible models which consider both a sediment-covered and sediment-free lithosphere, compressive layer strengths of several hundreds of MPa are implied for the Indian plate. On the basis of predicted stress magnitudes and the areal distributions of basement undulations and sediments, the results suggest that a weak layer of sediments overlying the oceanic crust would have facilitated the development of intraplate deformation, but need not have been present for deformation to initiate.
